INTRODUCTION

THE NEED FOR A CONTINUOUS PRESENCE IN THE OCEAN
Current inability to sample the oceans coherently is a critical problem. It can introduce biases, compromising our understanding of a large range of signifi cant ocean processes. For example, the role that large storms play in enhancing the productivity in the oligotrophic (nutrient-poor) open ocean was not appreciated until they were sampled by fortuitously timed open-ocean cruises (Glover et al., 1988) and robust biooptical moorings capable of providing measurements when ships could not remain at sea (Dickey et al., 1998) . Documentation of storm-induced changes has helped reconcile the widely disparate estimates in global ocean productivity based on either discrete biology rate measurements (Platt, 1984) or bulk chemical budgets (Schulenberger and Reid, 1981; Jenkins and Goldman, 1985) .
Similar examples exist from all disciplines in oceanography. As a result, attention has turned to the development of a sustained and continuous presence in the ocean. The relevance of this approach is validated by the successes of the Long Term Ecological Research program (information available online at http://lternet.edu/) and the few available oceanic time-series data sets (McGowan et al., 1998; Karl and Lukas, 1996; Michaels and Knapp, 1996) that have documented the importance of high-frequency annual and decadal processes.
THE OPPORTUNITY TO CREATE AN INTEGR ATED OCEAN OBSERVATORY NETWORK
Myriad community workshops and reports ( 
ORION WORKSHOP RESULTS
Currently, the results of all of the working group discussions are being compiled in a workshop report, however, we take the opportunity in this paper to provide an introduction to these conference discussions.
Within the science and technology working groups, several common themes emerged, including the need for high-frequency, • What is the relative importance of non-pe-
riodic (secular) versus cyclical processes in driving observed variability in the ocean?
To understand the potential changes in • promote the development and diversity of the ocean-related workforce.
• stimulate the young and old to understand and appreciate the vital role of the ocean C) to allow underlying processes of the observed changes to be determined (redrawn from Smith, 1994) . Inset (B)
shows the relationship of the krill to salp ratio to the mean summer air temperatures along the Antarctic Peninsula (redrawn from Moline et al., in press , based on data from Loeb et al, 1997) . Th e shift to a gelantious second producer has profound implications for the Antarctic ecosystem. Th e mechanisms underlying this shift are being debated. Competing hypotheses will require a spatially extensive observational array that couples acoustical, bio-optical, physical, and atmospheric data. In (C) we see a great opportunity to engage the general public in the global change debate, which is a visible news item in the popular press (reprinted with permission, copyright 2000, U.S. News & World Report). ORION will need to facilitate outreach by providing an avenue for oceanographers to communicate their scientifi c discoveries to the general public and news media.
in the Earth system, and its importance to well-being.
Specifi c recommendations from the technology and engineering group include:
• use common engineering methods to develop and operate OOI facilities. OOI observatories will require large and complex facilities for implementation and operation.
Their development and operation require use of engineering methods, which while familiar in the physics community, are not commonly employed in the oceanographic world. In particular, the disciplines of project management and system engineering will be essential to the success of large-scale engineering activities.
• employ a careful process to permit the engineering community to understand science needs. This is the "input" to the more formal engineering process described above. Science needs could be extracted from "use cases," which in turn would build on the science plan. These use cases would allow the extraction of "functional requirements," which in turn would allow the development of engineering specifi cations. The vital importance of this part of the process is clear because no engineering process, no matter how sophisticated, can overcome being given the wrong requirements.
• develop the capability for event response adaptive sampling using ocean observatories.
• promote collaboration between ORION and the information-technologies computer-science community. It will be important for ORION to leverage strong initiatives at NSF and at other federal agencies for 
CHALLENGES TO OVERCOME
As with all great endeavors, signifi cant chal- • • developing a clear and transparent procedure for scientists to gain access to the observatory.
• pursuing a system engineering approach 
